HEAT STABILITY OF ROOT-KNOT NEMATODE RESISTANCE IN BELL PEPPER
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The sout hern root-knot nematode is a major pest of pepper
(Capsicum annuum)in the United States. Pre-plant fum gation with
met hyl bromide is the principal control nethod used at present,
but the renmoval of this fumgant fromthe U S market in 2001 has
focused significant interest on host plant resistance. Efforts to
devel op bell peppers wth resistance to the southern root-knot
nemat ode, Meloidogyne incognita, were recently conpleted by USDA
scientists, Charleston, SC. Two root-knot resistant, open-
pollinated cultivars, Charleston Belle and Carolina Wnder, were
released in April 1997. Both of these cultivars are honpbzygous
for the N root-knot nematode resistance gene.

Expression of resistance to root-knot nematodes is heat
sensitive in tomato, bean, and sweetpotato (Dropkin, 1969;
Jatal a, 1972; Mullin et al., 1991). Because a major portion of
U.S. pepper production is located in hot clinmates where southern
root - knot nemat odes are severe pests, know edge about the
expression of resistance under high tenperature is essential for
resi stance breedi ng prograns and for recomrendati ons of pepper
cultivars to be grown in such areas.

We conpared the response of resistant (R) Charleston Belle
and Carolina Wnder and their respective susceptible (S)
backcross parental cultivars, Keystone Resistant G ant and Yol o
Wonder, to M. incognita in controlled environnment tests. The
experinmental design was a split-plot with 3 replications in tine.
Main plots were 3 tenperatures: 24°C, 28°C, and 32°C;, sub-plots
were 4 cultivars: Charleston Belle (R), Keystone Resistant G ant
(S), Carolina Wnder (R), and Yolo Wonder (S). Single twenty-
one-day-old plants of each cultivar were transplanted into 10 x
10 cmpots containing 2 sandy loamsoil : 1 fine washed river
sand and inoculated wth ca. 5000 eggs of M. iIncognita per
plant. After approximtely 8 weeks, plants were renoved from
pots, roots were washed and rated for severity of root galling
using a 1 to 9 scale (1 = no galling; 9 = greater than 80% root
systemgalled). A 1 to 4 rating is considered resistant, and 5
to 9 is susceptible. Eggs were extracted fromthe roots using
1. 0% sodi um hypochl orite.
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Root galling and M. incognita egg production increased (P <
0.01)for all four cultivars as tenperature increased. The
tenperature x cultivar interaction was significant (P < 0.01).
For exanple, root gall severity scores for resistant Charl eston
Belle were 1.6, 2.6, and 3.8 at 24°C, 28°C, and 32°C,
respectively. In contrast, root gall scores for the susceptible
backcross parent, Keystone Resistant Gant, were 4.5, 7.8, and
8.7 at 24°C, 28°C, and 32°C, respectively. Nunmbers of M.
incognita eggs per g fresh root for Charleston Belle were 250,
3900, and 19300 at 24°C, 28°C, and 32°C, respectively. Nunbers
of eggs per g fresh root for Keystone Resistant G ant were 4025,
28450, and 97580, at 24°C, 28°C, and 32°C, respectively.

These results indicate that susceptibility of both the resistant
and susceptible cultivars increases as tenperature increases.
However, root gall scores of the resistant cultivars at 32°C were
wi thin the range considered resistant. Although nemat ode
reproduction on the resistant cultivars was greater (P<0.05) at
32°C than at | ower tenperatures, reproduction was only 20% t hat
of the susceptible cultivars. Although Charleston Belle and
Car ol i na Wonder becone nore suscepti bl e under continuously high
soil tenperatures, these cultivars appear to offer a suitable
alternative to fumgation with methyl brom de for the managenent
of southern root-knot nematodes in many bell pepper production
systens. However, further characterization of these cultivars
under field conditions will be necessary to determine their
usef ul ness under high tenperature conditions.
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